Forty-seven subjects over the age of 40 years, with atypical praecordial symptoms and a normal resting electrocardiogram, were evaluated for early detection of ischaemic heart disease using the single two-step exercise test, the multistage bicycle ergometric test, and continuous 24-hour ambulatory electrocardiographic monitoring. 
Patients suffering from atypical praecordial symptoms and who have normal resting electrocardiograms frequently present a diagnostic problem. Master's two-step exercise test was originally designed for detecting 'silent' coronary heart disease (Master, 1953) . Subsequently, more sensitive ergometric bicycle or treadmill tests, which include recording of the electrocardiogram during exercise and in the postexercise period, have been widely used (K6nig and Messin, 1970) . Continuous 24-hour electrocardiographic monitoring during unrestricted daily activities has recently been used as a new method for detecting transient arrhythmias (Gilson, Holter, and Glasscock, I964; Corday et al., I965; Stern et al., I970) , but insufficient information is at present available on the possibility of detecting ischaemic ST-T changes by this method.
In the present study the efficacy of 24-hour electrocardiographic monitoring in detecting ST-T changes was tested, by comparing the findings in patients with atypical praecordial symptoms with the results of the Master's two-step test and multistage bicycle ergometric examinations.
Subjects and methods
Studies were made on 30 men and 17 women over the age of 40 years. They all suffered from praecordial discomfort, and were referred for evaluation by general practitioners. In all cases the I2-lead electrocardiogram was normal at rest, and remained so in the erect position during hyperventilation and during the Valsalva manoeuvre. Master's single two-step test was performed in the usual way (Master and Rosenfeld, I967) 3 non-polarizable silver-silver chloride electrodes attached to the patient's chest. The exploring electrode was placed in the 5th intercostal space at the Vs position of the conventional cardiograph; the 'negative' electrode was at the right sternal border in the 4th interspace and the 'ground' electrode was attached to the manubrium sterni. The electrocardiographic configuration obtained by this method resembled that seen in V5. Each patient was examined in the supine and the erect positions in order to avoid false interpretation due to postural changes. The patient was equipped with the Model E Electrocardiocorder which has an improved low frequency response. The reliability of this recorder was tested and the reproduction of the ST-T segment was found to be accurate (Stern and Tzivoni, I972) . During the 24 hours of monitoring, the patient continued his usual daily activities and was instructed to record accurately his praecordial symptoms, and details of physical effort undertaken, emotional excitement, and time and duration of sleep. The magnetic tapes were examined for possible electrocardiographic changes, and the findings were related to the patient's symptoms and activities. Continuous 24-hour electrocardiographic monitoring by the Holter system has been used mainly for detection of cardiac arrhythmias and there are only a few descriptions of ST-T segment changes during monitoring (Norland and Semler, I964; Aronow et al., I972; Golding et al., I973). This is possibly due to the report by Hinkle et al. (i967) who raised doubts concerning the reliability of the Holter system in recording ST-T changes. However, the new model of the Electrocardiocorder has been recently found to be reliable in this respect and no artefacts due to the recording system were detected when recording either normal or pathological patterns (Stem and Tzivoni, I972). Moreover, in a control group of 42 normal subjects with no clinical or electrocardiographic evidence of cardiovaspular disease, no ST-T changes were found during the 24-hour monitoring period (Stern and Tzivoni, I973) , making highly improbable the possibility of false positive results.
The present study on 47 patients with suspected ischaemic heart disease confirns that the multistage ergometry test is much more sensitive in detecting ischaemic ST-T changes than the 'single Master's test'. Moreover, both ergometry and the 24-hour electrocardiographic monitoring disclose ST-T changes in a relatively high percentage of the cases, and a good correlation was found between the results obtained by these two methods. A discrepancy was found in only 7 patients: in 4 of them there were ST-T changes in ergometry but not during monitoring and this may have been due to the fact that only one chest lead is recorded during monitoring so that changes occurring only in the limb leads may escape detection; in fact, in 3 of these 4 patients the changes on ergometry were confined to the limb leads. However, 2 other patients with ST-T changes confined to the limb leads during ergometry revealed similar changes on monitoring. In i of the 3 patients with positive findings on monitoring only, but negative exercise tests, the discrepancy was explained by the fact that the ST elevation seen on monitoring was most probably the phenomena of 'Prinzmetal's angina', appearing at rest and therefore not detectable by exercise tests (Hilal and Massumi, I967) .
There are no generally accepted criteria for the interpretation of ST-T changes during or after quantitated exercise tests and even less so for the changes occurring during effort or under the influence of stress and emotion. The appearance of ST depression of the 'segmental' type after exercise tests is, however, regarded as pathognomonic of ischaemic heart disease. The degree of ischaemic ST depression indicates the degree of coronary insufficiency and prognosis (Master and Geller, I969) . We believe that the appearance of this change during ambulatory monitoring under unrestricted daily activities is similarly indicative of coronary disease, especially if seen in patients over the age of 40 with praecordial symptoms. This assumption is supported by the good correlation found between this and the ergometric test, with respect to the detection of ST depression. The diagnostic value of T wave inversion in the course of exercise tests is even less clearly defined (Mattingly, 1962) , and we only regarded deep inversion as positive, both for the exercise test and for the monitoring. In this respect also there was good correlation between the two tests, as in 3 of 5 patients with isolated T wave inversion on monitoring similar changes were also detected by the exercise test.
The fairly good correlation between the findings on 24-hour ambulatory monitoring under dynamic conditions and in the multistage ergometric test group.bmj.com on October 14, 2017 -Published by http://heart.bmj.com/ Downloaded from indicates the reliability of the former method in detecting early ST-T changes in patients with atypical praecordial symptoms. Moreover, it is our experience that the two tests complement one another, and that the yield of detection of positive cases can be increased by performing both tests in patients with suspected ischaemic heart disease. 
